This study has utilized two sets of 15 olive oil samples that were tasted by the same 50 regular olive oil consumers in Çanakkale to examine both consumer preference and consumer buying intention via applying path analysis. Data evaluation through the path analysis has proved that the causal relation between the L value and consumer preference was significant (p = 0.001). Acidity had some negative effects; but was not statistically significant for the consumer preference. Similarly, in this study consumer buying intention was indicated to be affected mostly by the perceived flavor of oil samples (p = 0.022). What is more, constructed models in this path helped to explain consumer preference and buying intention by 97.1% and 88.8%, respectively. The combined effect of acidity and the L value on consumer preference, and the combined effect of appearance and flavor on buying intention were highest among the other pairs. In general, the consumers were found very conscious about their choices, and would prefer and buy more limpid, less acid and more flavorful olive oils.
Introduction
Olive oil is one of the very important foodstuffs of human being from ancient times to our contemporary era. Besides this historical salience, numerous positive health and nutrition effects of olive oils are known and confirmed by many researches (Anonymous, 2008) . According to the 2004-2006 mean statistics, there are around 110 million olive trees in Turkey, of which 29.4% is used for edible olive production, and 70.6% is used for olive oil production. Annually around 126,000 tons of olive oil is produced, and approximately 70% of it exported to other countries. Turkey provides 4% of world olive oil production together with 10% of world olive oil export. Olive oil consumption ratio is around 2.8% in Turkey and the annual per capita consumption is around 1 kg, which is considerably low when comparing this ratio with that of other countries, such as the annual per capita consumption of olive oil in Greece is 23 kg, in Spain 13 kg, and in Italy 12 kg. Roughly, in the EU countries the annual per capita consumption is around 4.5 kg. By virtue of these facts, it is important to enhance the awareness and consumption of olive oil worldwide in general. Olive oil consumption is in steady increase in the US, Canada, Australia, Japan, Sweden, Germany, Israel and Jordan. Most importantly, the acquaintance of olive oil with new consumers by fairs, festivals, promotions, eat-out activities and cuisine competitions is suggested (Anonymous, 2008; Tunalıoğlu, 2006) .
To be successful in food products at the marketplace is depended upon numerous factors including consumer behavior. Hence, expectations and attitudes of different consumer groups should be known. The goal of marketing foodstuffs is to find consumers and reach them in a way that they would buy the product. On the other hand, the main goal of sensory analysis is to prepare food products in the aim to reach potential consumers and expedite for them to buy and consume in reliance upon them. Namely, to be successful in both marketing and sensory features are interdependent. In order to assess consumer behavior, affective sensory testing procedures are used. The primary purposes of affective tests are to assess personal responses posed by current and potential customers of products, product ideas, or specific product characteristics. Usually, acceptance and preference tests are carried out through several techniques. Among others, the 9-point Hedonic scale is a common technique used for consumer tests (Carter and Riskey, 1990) .
Any data produced through sensory techniques are ana-lyzed via many different statistical analyses. Causal relations among several variables are best analyzed by the Path, or Structural Equation Analysis. The goal of the Path analysis is to provide plausible explanations on observed correlations by constructing models of cause-and-effect relations among variables. Since a significant correlation coefficient can never be used as a proof for causal relationship; thus, a standardized multiple correlation model together with correlation coefficients is used in the Path Analysis to analyze causal relations. This model is usually shown with a Path Diagram, and the direct and indirect effects of independent variables on the dependent variable(s) are analyzed (Sokal and Rohlf, 1995) . Unfortunately, there is not much study in food science area utilizing path analysis. Instead, agricultural researches have widely used path analysis for data interpretation. Effect of spacing on yields and cooking quality in 15 rice varieties were investigated, and significant direct and indirect effects and their interactions were analyzed by path analysis (Subramanyam et al., 2001) . Hence, the aim of the present study is to analyze the behaviors of traditional olive oil consumers living in one of the producing region of Turkey, Çanakkale, in their olive oil preference and buying intentions. The consumer tests carried out with the Hedonic scale and Path analysis are used in the aim to reach the objectives of the research.
Materials and Methods
Sampling of natural olive oils This study has utilized two sets of samples. For the first set, 15 olive oil samples were collected from the Çanakkale region. The first 10 samples (numbered from one to ten in the Table 1) were produced from the 2005-2006 harvest seasons and collected from local producers in Çanakkale, Turkey. The samples 11, 12, 13 and 14 are also picked from the Çanakkale region, but collected in January, 2005 and stored one year for analyses and consumer tests. The sample 15 of the first section was two years-stored (collected in January, 2004) sample from Çanakkale. All samples are stored in a dark and cool (under 15℃) place. In order to have a great range in sample properties, these new and old samples are used in the first part of the study. For the second part of the study, the 15 samples ( Table 2 ) collected from different production regions of Turkey in January-February, 2007 to have a wide range of sensory characteristics. As indicated before, until and during analyses, all olive oil samples were kept in a dark and cool place. All olive oil samples were produced by continuous two-or-three phased centrifugation production systems.
Determination of acid value Total free fatty acids of the first 15 samples ( sults are given as oleic acid (%) (AOCS, 1997).
Measurement of instrumental color
The method of measurement utilized in the study was adopted from Pagliarini and Rastelli (1994) . First, the empty 50 ml glass wrapped with Teflon on its sides was placed on the white tile No. 22933049 and a Minolta Camera CR-200, 2-observer (Japan) was calibrated (calibrated readings were L = 43.23, a* = -0.08 and b* = -0.17). Then each time 30 ml of samples put into the glass, and the liquid probe of the instrument was immersed into the glass sitting on the white tile, and readings of the CIE lab coordinates are recorded.
Consumer tests A prescreening was done to ensure that consumers to whom the test was given in this study are regular users of olive oil in their diets. And the consumers participated in this study were the residents of the neighborhood. All participated to the survey voluntarily. For both sections of the study, each olive oil sample is tested by 50 consumers. In each evaluation session, 5 different samples encoded with three digit numbers were given to each panelist with the 9-point Hedonic scale ballot, water, unsalted crackers and a slice of apple with an expectoration cup to cleanse palate between samples (Meilgaard et al., 1991) . The olive oil samples were put in special glasses having a round bottom and thinner head closed with a metal lid. The three-digit coded glasses were filled to ¾ levels with the olive oil samples and evaluated by the consumers immediately. Designation of each sample to different consumers in each evaluation ses-sion was totally random.
In the first part of the study the 15 olive oil samples shown in the Table 1 are used. Consumers are asked to rate their 'preferences' on the 9-point Hedonic scale ranging from 0 (dislike extremely) on the left side to 9 (like extremely) on the right side. No other question asked in this part of the study. Instructions to the consumers were 'you can visually examine, smell, and taste the samples before ranging your preference (or perception of) on the given scale'.
After one week of the completion of the first part, the same consumers were used for the second part of the study. Consumers were informed that samples in this evaluation were different than the first part of the study. Here, the 9-point Hedonic scale was used to evaluate consumer sensory perceptions and buying intention of the other 15 samples shown in the Table 2 . Consumers were asked to rate their opinions for each samples for 'appearance, flavor, smell, mouthfeel, and buying intention' in the given order on the Hedonic scale provided. They also instructed in the same way of the first part to evaluate the samples.
Statistics The SPSS package program (version 10.1, SPSS Institute Inc.) in Windows operation medium was used (SPSS, 1994) for the Path analysis of the data. Path analysis provides a method to investigate direct and indirect effects on the dependent variable(s) by the independent variables. It is an extension of the ordinary multiple regression model. A regression is done for each variable in the model as a depen- dent on explanatory variables. The path coefficient from an explanatory variable (X) to a dependent variable (Y) can be shown as below:
. i Y P X : Path coefficient, from Xi to Y (i = 1, 2, 3, 4) b i : Partial regression coefficient, i X S : Standard deviation of Xi, S r : Standard deviation of Y From here, indirect effects of X i on Y through X j are calculated as follows:
Where i X r X j is the correlation coefficient between i th and j th independent variables and . P Y X j is the path coefficients that indicates the direct effects of j th independent variable on the dependent variable. Coefficient of determinations can be partitioned into its components using path analysis as follows: 
show direct and combined effects of explanatory variables (X1, X2, X3 and X4) in contributing to the variation of Y (Sokal and Rohlf, 1995) .
Results
Descriptive statistics of the two parts of evaluations are shown in the Table 1 and 2. Acidity measurements and instrumental color measurements are the means of three replicates. Fortunately, instrumental color measurements have not shown any variance. Other sensory data are the mean of 50 consumers with the standard errors of the mean values. Both parts of the study were analyzed by the path analysis. The path diagrams of consumer preference and consumer buying intention are shown in the (a) the path diagram, straight arrows drawn to each dependent (endogenous) variable from its sources represent a path, and numbers on each path show the 'path coefficients' or the standardized regression coefficients. These coefficients have zero mean and one variance. Double-headed arrows between each pair of independent (exogenous) variables are the correlation coefficients and thought to have nonzero correlation. The double-headed arrow for correlation is indicative of the symmetrical nature of a correlation coefficient. Apart from the regression analysis, the path analysis assumes that there are relations between the independent variables (contrary to the regression analysis which assumes that independent variables are not related to each other), and direct and indirect effects of the independent variables on the dependent variable(s) can be calculated. In addition, the most effective independent variable on the dependent variable can be determined. For these reasons, the standardized regression coefficients can be used as the path coefficients, since the unit differences in the independent variables are overcame by standardization (Sokal and Rohlf, 1995) .
Regression equations based on standardized regression coefficients constructed for the consumer preference and buying intention by the independent variables are shown in the Table 3 . Path coefficients for the consumer preference indicate that the X2 variable (the L value) had the largest effect on the consumer preference (Y) (p = 0.001). The effect of the X1 variable (acidity) on the Y variable was negative. The model indicated that effects of the X1 (acidity), X3 (a* value) and X4 (b* value) were statistically not significant. In general, in the CIELab coordinates, L indicates the level of luminosity or brightness, positive increasing a* value indicates increasing level of redness and positive increasing b* value indicates increasing level of yellowness, while negative increasing levels of a* and b* values indicate increasing levels of greenness and blueness, respectively (Pomeranz and Meloan, 1994) . It is interesting to point out that consumer preference is affected only by the luminosity (the L value) of the olive oil samples, but not by the level of yellowness and/ or greenness.
In a previous study, some of the virgin olive oil samples collected from the same areas of Çanakkale as for this study, the physico-chemical and sensorial characters of the samples were compared, but consumer attitudes were not analyzed (Yılmaz et al., 2008) . Another study had proved that a strong correlation exists between the analytical measurements of extra virgin olive oil and sensory perception of the panelists. They especially determined a close relationship between the values of the L and b* and perceived turbidity . In another study, extra virgin olive oil appearance and consumer perceptions are compared. They have found that oils with intense turbidity and green color characteristics are perceived in terms of 'richness, strength, genuinity and desirability' definitions (Badiale et al., 1994) . Although not significant, acidity negatively affected the consumer preference of the olive oil samples used in this study. In literature, the olive oil acceptability was negatively correlated with oil brightness, green color, unripe and harsh flavor and throatcatching sensations (Badiale et al., 1994) . Similarly, for the buying intention (Y), only the effect of X3 (flavor) variable was significant (p = 0.022). Also, although it was not significant, the smell (X2) had a negative effect on buying intention (Y) of the consumers tested for the olive oil samples.
The research planned to find out the expectations of potential olive oil consumers has claimed that buying decisions of consumers is mostly affected by price, color and quality. Consumers have usually preferred the green colored murky oils, and expected 'extra virgin' designation on the package as superior, expensive, and more pure oil (McEwan, 1994) . On the contrary, the traditional olive oil consumers have not affected by 'extra virgin' designation and showed very different sensory preferences .
Another study has suggested that consumer attitudes towards olive oils are mainly related to the sensory factors, such as appearance, odor, taste and mouthfeel. But the sensory properties of a given brand should be standardized over time and from bottle to bottle to guarantee consumer satisfaction and loyalty. The same study has also indicated that standardization is not the homogenization of tastes, rather the consumers expect very diverse sensory characteristics standardized by special brands over times (Bertuccioli, 1994) .
Based on the models shown in the Table 3 , the calculated R 2 values for both consumer preference and buying intention had shown that the dependent variables in both models were explained by 97.1% and 88.8% by the independent variables listed for each one, respectively. In another word, the consumer responses of olive oil preference and of buying intention are affected by unexplained factor by around 2.9 and 11.2%, respectively. Further investigation with broader range of sensory and analytical indices may be suggested.
The path coefficients in the Table 3 and the correlation coefficients shown in the Fig. 1 are used to calculate the direct and indirect effects (Table 4 ). In the Table 4 , diagonal values are the path coefficients that measure the direct effects of each independent variable on explanatory variables. Values off diagonal measure the indirect effects on the dependent variables. For consumer preference, only the path coefficient related to the L value (X2) was large (p ≤ 0.01). This indicates that one unit change in standard deviation in the X2 variable results in 0.790 unit change in standard deviation in consumer preference (Y). Indirect effect of X3 (0.725) and X4 (0.705) on Y through X2 were higher than all indirect effects shown in the Table 4 . Although not significant, X1 had a negative direct effect and positive indirect effects which are larger than the direct and indirect effects exerted by the X3 and X4 variables on the Y (consumer preference) variable (Table 4 ). Here, also it is obvious that effect of color coordinates (a* and b* values) are important when thought together with luminosity (L value). Although there is a small negative effect of acidity on consumer preference, the indirect effects of oil acidity over oil instrumental color values on the con- sumer preference were positive. For consumer buying intention of olive oils, similarly only the path coefficient related to flavor (X3) was significant (p < 0.05). This direct effect indicates that one unit change in standard deviation in the X3 variable resulted in 0.623 unit change in standard deviation in consumer buying intention. The indirect effect of X4 (b* value) (0.549) was more influential than indirect effects of X1 and X2 on Y variable (buying intention) through X3. The direct effect of X1 (appearance) on Y was statistically not significant, but larger than the direct effects of X2 and X4. Also, even though the direct effect of X2 was on the negative direction on Y variable, the indirect effects of X1, X3 and X4 on the Y variable through the X2 variable were on the positive direction ( Table 4) .
One of the advantages of the path analysis is to see the combined effects of independent variables on the dependent variables. Direct and combined effects of the variables in contributing to the variation of Y variables are given in the Table 5 . For olive oil consumer preference, the direct effect of the L value was the highest with the second coming higher effect of acidity.
On the other hand, the direct effect of the b* value was so small to be omitted. Similarly, flavor (X3) had the highest direct contribution to variation in consumer buying intention of olive oil. In addition, the direct effect of appearance (X1) was higher than the direct contributions of smell (X2) and mouthfeel (X4). When the combined effects are screened from the Table 5 , it is obvious that the combined effect of X1 (acidity) and X2 (L value) on the consumer preference (Y) was the highest among the other variable pairs. For buying intentions of the olive oil consumers, the combined effect of X1 (appearance) and X3 (flavor) was higher than the other combined effects presented in the table. Although on the negative direction, the combined effect of appearance (X1) and smell (X2) on consumer buying intention (Y) was also higher. From these results it can be said that the traditional consumers of olive oil are very conscious when choosing and buying their olive oils, and mostly use and rely on their visionary and taste sensations. This finding agrees, to some extent, with a previous one indicating that traditional olive oil consumers are very aware of their expectations and expect standard and high quality samples. Another study (Caporale et al., 2006) has suggested that the sensory perception of olive oils for consumers' part is highly affected by the knowledge of sample origin. Bitterness and pungency are also the most easily defined properties by consumers for the typicality of olive oil samples in this study.
Discussion
Success of a food product in the marketplace is depen-dent on several important factors including the sensorial satisfaction of consumers. The behavior of traditional and/or potential consumers of olive oils is a valuable knowledge and tool to design products as well as to develop marketing strategies (Carter and Riskey, 1990) . Being an important oil producer, Turkey has a very low domestic olive oil consumption rate. This study has examined the behavioral modes and reflexes of traditional olive oil consumers in Turkey. Interestingly, the consumers taking part in this study have preferred olive oil more limpid, and have not interested much in the level of yellowness and greenness. This result can be explained by the traditional culture of the consumers, contrary to the some Western olive oil customers, as indicated before. Also, higher acidity has lowered preference, since acidity of oils yields sour taste, expectedly. Nevertheless, this effect was not so significant. Hence consumers have, to some extent, been found to like some level of acidity in the samples. On the other hand, buying intention of the consumers was mostly affected by the flavor of the samples. Flavor of olive oil includes taste and aroma, and very important part of olive oil taste is wrought by the level of acidity and phenolics. For the sake of conclusion, it can be said that traditional olive oil consumers taking part in this study were very conscious of, and affected mostly by, oil appearance and flavors; and they were wary in selecting and buying their olive oils. They would prefer and buy clearer, more flavorful, less acidic olive oils. In addition, the path analysis can be used in similar studies to examine direct and combined effects of endogenous factors on the dependent variables with satisfaction.
